The desirability of testing the efficiency of any type of "bodybuilding" program has been commented upon and a method of determining the effect of such a program upon an individual's fitness has been described.5 However, such programs usually include large numbers of individuals, and the separate testing of each one at relatively frequent intervals is so time-consuming as to be impractical; in addition, the method we used requires special equipment which may be difficult to obtain. Recently, a simple method of testing dynamic fitness which requires only such equipment as can easily be obtained has been described.2 In this paper a modification of that test, making it suitable for adolescents, and various aspects of our experience with that test are reported. This method was devised for the rapid testing of large groups but it can of course be used for determining the status of any individual at any time as a means of estimating his progress after convalescence or an athlete's variation in fitness from time to time. The test is concerned only with the individual's dynamic physical fitness: his ability to perform and to recover from brief, strenuous work, as measured by the rate at which his heart decelerates after exercise; it has nothing to do with his strength or skill or his static fitness as determined by a medical examination. It should be emphasized that this test does not pretend accurately to measure all aspects of dynamic fitness. It does provide a reasonably accurate measurement of fitness which is of practical value in comparing successive scores made by the same individual and in dividing groups into sections on the basis of their fitness.
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Method
In the preliminary testing program 154 boys were divided into three * From the Department of Health, Phillips Academy, Andover, Mass., and the Grant Study, Department of Hygiene, Harvard University. This study was aided by a grant from the Carnegie Corporation. Papers I to IV of this series were published in the issue for May.
groups: Group I included all boys whose body surface was less than 1.75 square meters except those who were 17 or more years of age; Group II included all boys whose body surface was between 1.75 square meters and 1.84 square meters inclusive, those whose body surface was less than 1.75 square meters but whose age was 17 years or more, and those boys whose bodysurface area was more than 1.84 square meters but whose age was less than 15 years; Group III included all other boys whose body-surface area was 1.85 square meters or more. The exercise consisted in stepping up and down from a platform at the rate of 30 times a minute for 4 minutes. Heart rates were counted at from 1-1.5, 2-2.5, and 3-3.5 minutes after exercise and fitness indices were calculated by the formula Index = (Duration of exercise in seconds) x 100 (Sum of heart rates at 1-1.5, 2-2.5, and 3-3.5 minutes after exercise) x The purpose of the preliminary test was to determine the validity of our method of adjusting the work load to the various sizes and ages of individuals within our adolescent group. 1. Heart rates from 1-1.5 minutes after exercise.
As an index of the severity of the work given and an indication as to whether or not the work given each group was comparable, the ranges and averages of the heart rates, for members of each group, taken in the interval from 1 to 1.5 minutes after exercise, have been determined (Table 1 ). These data show that the younger and smaller boys who were tested on the 16-inch step had a lower average heart rate at 1-1.5 minutes after exercise had ceased, and that many more of them had heart rates of less than 100, than had members of the other two groups. It is reasonable to assume that this was because the work given them was easier and not comparable to that given the other two groups. The averages and ranges for all groups are somewhat lower than those found at the same interval after riding the bicycle ergometer.5
2. Fitness indices.
In Table 2 are listed the distribution of fitness indices and their averages for each of the three groups. It is again evident that the work was easier for the members of Group I and not equivalent to 1. Severity of the test: Heart rates during exercise. In order to determine the extent of the work given the cardiovascular system by this test, heart rates during the exercise period were recorded by means of a cardiotachometer. The ranges and averages of heart rates taken at from 30 seconds to 1 minute, from 1.5-2 minutes, 2.5-3 minutes, and 3.5-4 minutes after exercise had begun are given in Table 4 . These data may be compared with similar data obtained from subjects tested with the bicycle ergometer. 5 The average rates given for the bicycle test have been obtained by taking an average of the average rates of each of the three groups into which the bicycle test was divided; the step test distrilbution and averages have not been separated into those who were tested on the 18-inch or 20-inch step. None of the 141 boys tested in this manner was unable to maintain the conditions of the test, and none had to be stopped because of excessive fatigue before the completion of the 4-minute test period. In testing another large group which had not had a conditioning program, we found that 3.0 per cent were unable to maintain the pace and 0.6 per cent became excessively fatigued before the expiration of 4 minutes. It is desirable that the test exercise be not too severe, but it is essential that it be sufficiently strenuous. The data in Table 4 indicate that it produced a considerable degree of cardiovascular stress. In this series, no boy had a heart rate of less than 124 per minute after he had been exercising for one minute, and none had a rate of less than 140 per minute after 4 minutes of exercise. The average rates at each of the intervals suggest that the work was severe, and the increase in average rate from interval to interval indicates that the nature of the work was such that the cardiovascular system was ever being put under an increasing strain. The average heart rates at each interval during exercse at the step test were lower than the rates obtained in individuals tested on the bicycle ergometer.5
There were only 3 of the 40 individuals whose heart rates did not increase from the 1.5-2 minute to the 3.5-4 minute interval; the other 37 boys showed an increase of from 4 to 20 beats per minute between those two intervals, 25 of them having an increase of 8 beats or more. This is further evidence that the work was such that its performance would not allow the heart to maintain a steady state. 2. The it,itial heart rate. In another report4 the effect of apprehension and tension upon heart rates taken directly before a test and the consequent inadvisability of utilizing the rates in a fitness formula have been discussed, but the point is one which should be reiterated. Initial heart rates were taken on a group of 36 boys, chosen at random, and these have been plotted against fitness indices in Fig. 2 ; the lack of correlation between the two is apparent. In this series there were boys whose initial heart rates were 90 or more per minute: in 7 of these 12 cases the heart rate during the interval from 3-3.5 minutes after exercise was lower than the initial rate, and in 4 instances the heart rate was as low or lower one minute after exercise as it was initially. The lack of correlation between fitness and initial heart rate has been strikingly demonstrated by one of our subjects who has a low normal heart rate: on three occasions, separated by considerable intervals, he has taken the step test and his initial heart rate and recovery indices at those times have been respectively 48 (Table 5 ) and the distribution of scores within each body-surface group (Figure 3) suggest that the work was divided in a reasonably equitable manner. 4 Figure 4 indicates a fairly good correlation between indices determined follow- Sumnmary 1. Heart rates during exercise on the step test are presented and indicate that the work is sufficiently strenuous so that it cannot be performed by the cardiovascular system in a steady state.
2. Evidence to show that a step height of 16 inches does not provide sufficient work for members of this group is given.
3. A lack of correlation between initial heart rate and fitness index is emphasized.
4. A rough correlation between indices obtained by the step test and by the bicycle ergometer test is shown, and the value of the step test as a rapid but reasonably accurate method of assessing dynamic fitness is indicated.
